In order to get the solution of the salt below the pure water which is above it, without any intermixing at their common surface, the apparatus was used which is shown in fig. 1 . A is a cylindrical glass vessel containing a solution of the salt to be investigated, in the lower half, and containing pure water in the upper half. The internal diameter of the vessel was about 125 mm., and* the depth of the cylindrical part about 300 mm. B is a tube which passes up through the bottom of the vessel, and is continued outside in the manner shown. C is a tube which opens into the lowest part of the vessel and is connected with a funnel Ci. D is a small tube which passes up the centre of the vessel to the point Di.
The vessel is first completely filled with pure water through the funnel Ci, until it has risen to the point marked Dx; the cocks X3 and X4 being closed, and the cocks Xx and Xj open.
The vessel is then ready for the introduction of the salt solution, which is allowed to drop into the funnel Ci from which it passes through the pipe C into the vessel A, where it gradually floats the water upwards and continually forces it out through the pipe B.
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Lei/el ---fr -_ -1 It will be noticed that the water which is thus forced out is that which lay below the point marked " level " ; after say an hour the first portions of the salt solution reach the point marked " level " and are then forced out, and ultimately the salt solution of the normal density,
i.e.,the density used, occupies the lower half of the vessel, an pure water occupies the upper half, and there is no mixing at the common surface.
Q 2
the Measureme
The supply of salt solution is now stopped and the cock Xx is closed. When diffusion has gone on for 6 or 8 days the various strata marked 1 to 45 in the drawing are drawn off as follows :-The volume of the vessel between the stratum 1 and the point Dx is approximately known. This volume of some solution denser than the salt solution is then run in through the funnel Cx, and thus the top of stratum 1 is brought to D, ; the displaced volume flows down the pipe D, the cock X4 having been opened.
Each stratum is 2 | mm. thick, and has a volume of 32-6 c. Ci, the top stratum passes down through the tube D and is reserved for weighing. In the same manner all the remaining strata are drawn oft'. The specific gravity of each stratum is ascertained. These specific gravities when plotted give a curve from which can he calculated. Fig. 2 shows how this was done with a solution of chloride of sodium of density 1026-892. The contents of the 25 c.c. sp.g. bottle weighed 25-6723 grammes. I assumed (which is not quite correct) that the weight of salt Aras 0-6723 gramme, and plotted this as 300 mm.
In The fluids and the room where the experiment was made were at about 14° C, but it Avas not possible to keep the temperature of the room constant. The vessel A was very completely enclosed in flannel.
The labour of calculating xt from any obs means of the curves shown on fig. 3 . Here the values of u at the distances T25, 2"5, 3-75, and 5 cm. were calculated from the above equation, for successive values of xt from 1 to 10, and plotted to the scale of 300 mm. = unity. For example, the figure 98"45 (the average of 98-2 and 98*7 see fig. 2 ) Avhere x = 1-25 cm. is seen by the curve to give the value 3-93 for xt. Inasmuch as these calculations of u are Aery laborious, I have given the values in the following table. Each must be multiplied by 300 if 300 mm. is taken as unity. W ith such curves the value of xt is obtained by inspection.
